Figure S2. Multiple sequence alignment (MSA) of human VDAC isoforms and mutants. (A)
The human genome has three known isoforms of VDAC, namely hVDAC-1, 2 and 3. The sequence alignment demonstrates that the three isoforms share ~70% sequence identity to each other. hVDAC-2 cysteines having a counterpart in either hVDAC-1 or 3 have been boxed. These residues were mutated to the corresponding amino acids found in hVDAC-1 or hVDAC-3, to generate the Cys-less hVDAC-2 mutant C0. Cys8 is unique to hVDAC-2 and lacks a counterpart in the other two isoforms; this was mutated to Ser (C8S). (B) MSA of hVDAC-2 WT and C0 highlighting the differences between the two mutants. In both MSAs, the cysteine residues are highlighted in yellow and the MSA have been generated using Clustal Omega [2] ). , and unboiled samples run on a 12% SDS-PAGE were visualized by silver staining. Shown here are representative gels for both proteins in the various LPRs described in this study. As controls, samples directly refolded in LPR of 0:1 (0 mM LDAO, 0D; unfolded control), 1000:1 (5 mM LDAO, D5) and 2600:1 (5 mM LDAO, D2) (D2 and D5 are labeled as 'Direct') were also cross linked. These samples show a greater content of oligomeric species, likely arising from aggregation. Both refolded WT and C0, prepared by dilution of the refolded stock, showed comparable levels of oligomeric species (~40%) in all the LPRs examined; the results therefore suggest that LDAO has no overwhelming contribution to barrel multimerization. The lane containing the protein molecular weight standards is marked as 'M' and relevant molecular weights are indicated. Dashed lines demarcate different gels that are presented together for comparison. Figure S5 . CD wavelength scans of aggregated proteins. Far-UV CD scans of aggregated proteins prepared by 50-fold dilution of protein stock in 8 M urea (0D Urea) and 6 M GdnHCl (0D GdnHCl) into 50 mM phosphate buffer pH 7.2 and 100 mM NaCl. The '0D Urea' sample did not show visible precipitation. However, we observe moderate CD spectrum with a shallow trough centered at ~215 nm, corresponding to an extended conformation. Molar ellipticity (ME) values of the refolded protein in LDAO with LPR of 2600:1 (RF 13 mM) is shown here for comparison, to highlight the increase in secondary structure content upon addition of a detergent. We observed extensive precipitation in the case of '0D GdnHCl' sample. The observed ME values are very low in this condition, which could arise from the lack of defined secondary structure in this protein or the extensive scattering of light by the particulate material. Nevertheless, the precedence of aggregation suggests that hVDAC-2 diluted into buffer from GdnHCl does not adopt sufficient local structure to bury the hydrophobic groups distributed in the protein.
Figure S6. Mass spectrometric analysis of tryptic digests of aggregated and refolded hVDAC-2 protein.
hVDAC-2 WT (A) and C0 (B) proteins, in an LPR of 0:1 (aggregated protein without LDAO, green and pink respectively) and 2600:1 (refolded in LDAO, red and blue respectively), were subjected to in-solution trypsin digestion for 10 min at 25 °C. The reaction was arrested by the addition of 0.1% TFA and subjected to peptide mass fingerprinting on a MALDI-ToF/ToF mass spectrometer, using established protocols [3] . Aggregated samples provided clean spectra (top spectra in both A and B), whereas we observed difficulties in obtaining good S/N in LDAO-containing refolded samples (bottom spectra in both A and B), due to interference from the detergent. In the samples with LPR 0:1 (aggregated proteins), peptide fragments which could be mapped to the protein sequence (shown below the spectra) are indicated in bold and color coded to match the corresponding samples (WT, green; C0, pink). Peaks obtained in the refolded protein samples (LPR 2600:1) that mapped to corresponding regions in the protein sequence are underlined, and are color coded (WT, red; C0, blue). Regions which correspond to the loops in the I-TASSER [4] modeled structure of hVDAC-2 have been highlighted in yellow in both the sequences (WT and C0). Note that in the LPR 0:1 samples, >73 % sequence coverage is obtained in the case of WT. In the refolded proteins, the few peaks that are indeed observed map to similar regions of the aggregated samples. However, due to the limited number of peaks observed in the refolded protein (<27 % sequence coverage for WT), it is difficult to draw a direct correlation of the trypsin-accessible sites in the refolded and aggregated samples, as observed from SDS-PAGE (Figure 3 ). Nevertheless, we anticipate a similar peptide mass fingerprint for both the refolded and aggregated proteins, as the R/K-rich regions would be solvent exposed and trypsin accessible in both protein forms. hVDAC-2 WT structure was modeled using the crystal (2JK4; [5] ) and NMR (2K4T; [6] ) structures of hVDAC-1 as templates, on I-TASSER [4] . Side chains of the four Trp residues are represented as blue spheres, and are expected to be positioned at the solvent-lipid interface in the refolded 19-stranded barrel model. These values are in good agreement with data derived from the linear extrapolation method; d Derived from linear extrapolation, due to lack of proper pre-and post-transition baselines.
